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(54) Video duplication control system, video playback device, video recording device, 
information superimposing and extracting device, and video recording medium 


(57) A playback device (10) generates a PN code 
(15) with a start timing based on a video sync signal (1 4), 
and generates a PlSl inverse code (16) which has a re- 
verse polarity to that of the PN code with a timing based 
on the video sync signal (14). An anti-duplication control 
signal (1 3) is spectrally spread <1 7) using this PN code, 


superimposed on the video signal (18) and supplied to 
a recording device. A PN inverse code which is the same 
as the PN inverse code used in the playback device is 
also generated in the recording device based on ihe vid- 
eo sync signal, and reverse spectral spread is per- 
formed using thie PN inverse code. 
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Description 

This invention relates to a video duplication control 
system for playing back a video signal recorded on a 
recording medium, and limiting or preventing the repro- 
duced video signal from being played back and record- 
ed on another recording medium. It also relates to a vid- 
eo playback device, video recording device and video 
recording medium on which a video signal is recorded 
which use this video duplication control system. 

VTR (Video Tape recording devices) are a common- 
place feature of modem-day life, and many kinds of soft- 
ware exist which can be played back on a VTR. Digital 
VTR or DVD (Digital Video Disks) playback devices are 
now a reality, and provide videos and sound of excep- 
tionally high quality. 

There is, however, a problem in that this great abun- 
dance of software can be copied without restriction, and 
several methods have already been proposed to prohib- 
it this. 

For example, for a VTR which outputs an analog 
video signal, one method to prevent copying uses a dif- 
ference in the AGC (Automatic Gain Control) system, or 
in the APC (Automatic Phase Control) system, of the 
VTR recording device and of a monitor receiver which 
displays the video. 

When the VTR employs AGC using a pseudo sync 
signal inserted in the video signal, a monitor receiver 
employs AGC which does not use this pseudo sync sig- 
nal. In this anti -duplication method using a difference in 
the type of AGC, a very high level pseudo sync signal 
is inserted and output in the video signal supplied from 
the playback VTR to the recording VTR as an AGC sync 
signal. 

When the VTR employs APC using the phase of a 
colour burst in the video signal, the monitor receiver us- 
es a different type of APC. In an anti-duplicalion method 
using a difference in the type of APC, the phase of the 
colour burst in the video signal supplied from the play- 
back VTR to the recording VTR is partially reversed. 

The monitor receiver which receives the analog vid- 
eo signal from the playback VTR plays back the video 
correctly without being affected by the high level pseudo 
sync signal in AGC or the partial phase reversal of the 
colour burst signal in APC. 

On the other hand, when a VTR records, on a re- 
cording medium, the analog video signal into which 
pseudo sync signals have been inserted or the analog 
video signal which has been subjected to colour burst 
signal phase reversing control in the playback VTR as 
described hereabove, proper gain control or phase con- 
trol based on the input signal cannot be performed, and 
so the video signal is not correctly recorded. Even if this 
signal is played back, therefore, normal picture and 
sound cannot be obtained. 

Inthecase of adigitized video signal, e.g. in a digital 
VTR, an anti -duplication signal or an anti-duplication 
control signal comprising for example a duplication 


ranking control code, is added as digital data to the video 
signal and recorded on the recording medium, so as to 
prevent or control duplication of the video. 

In this case, the playback digital VTR reads the vid- 
s eo signal, audio signal and anti-duplication control sig- 
nal, and supplies them as digital or analog data to a re- 
cording digital VTR. 

In the digital VTR being used as a recording device, 
the anti-duplication control signal is extracted from the 
10 supplied playback signal, and recording of the playback 
signal is then controlled based on the anti-duplication 
control signal. For example, when the anti-duplication 
control signal comprises an anti-duplication signal, the 
recording VTR does not perform recording. 
is Alternatively, when the anti-duplication control sig- 
nal comprises a copy ranking control code, recording is 
controlled by this ranking control code. For example, 
when the copy ranking code limits duplication to one 
copy, the digital VTR used for recording adds this enti- 
re duplication code before recording the video signal and 
audio signal on the recording medium as digital data. It 
is thereafter impossible to duplicate the video signal 
from the copy. 

Hence, in the case of a digital connection when the 
25 video signal, the audio signal, and the anti-duplication 
control signal used as digital signals are supplied to the 
digital VTR used as a recording device, anti-duplication 
control is performed on the recording side using the anti- 
duplication control signal by supplying this signal to the 
oo digital VTR as digital data. 

However, in the case of an analog connection 
where the video signal and audio signal are supplied as 
analog signals, the anti-duplication control signal is lost 
when the signal supplied to the recording device is D/A 
os converted. Hence, in the case of an analog connection, 
an anti -duplication control signal must be added to the 
D/A converted video or sound signal, and this causes 
deterioration of the video signal and audio signal. 

It is, therefore, difficult to add an anti-duplication 
40 control signal and to extract it in the recorder for the pur- 
pose of anti-duplication control, without causing deteri- 
oration of the D/A converted video signal or audio signal. 

Conventionally, therefore, in the case of an analog 
connection, duplication was prevented by an anti-dupli- 
<s cation method using a difference in the AGC, or a differ- 
ence in APC characteristics, between thB VTR and the 
monitor receiver as described hereabove. 

However, in some cases, when anti-duplication is 
prevented using the aforesaid difference in the AGC or 
50 a difference in APC characteristics between the VTR 
and the monitor receiver, depending on the type of AGC 
or APC characteristics on the recording side, the video 
signal may nevertheless be correctly recorded. In this 
case, it might happen that duplication cannot be pre- 
ss vented, or that the reproduced video on the monitor re- 
ceiver is distorted. Further, it was troublesome to 
change over the anti-duplication method depending on 
whether there was an analog connection or a digital con- 
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nection. 

The inventors have already proposed an anti-dupli- 
cation prevention method in which a spectrally spread 
anti -duplication control signal is superimposed on a vid- 
eo signal (U.S. Patent Application No. 08175510). This s 
method may be used for both digital connections and 
analog connections, and it causes no deterioration of 
the video or sound which is played back. 

According to this method, when the original record- 
ing medium is fabricated, a PN (Pseudorandom Noise) 
sequence code (referred to hereafter as PN code) used 
as a spread code is generated with a sufficiently fast 
period and spectrally spread by applying it to the anti- 
duplication control signal. In this way, a narrow band- 
width, high level anti-duplication control signal is con- 
verted to a wideband, low level signal which does not 
affect the video signal or sound signal. This spectrally 
spread anti-duplication control signal is then superim- 
posed on the video signal supplied to the recording me- 
dium, and recorded. 

On the recording side, a PN code is generated with 
the same timing and phase as the PN code used for 
spectral spread in the playback device relative to the vid- 
eo signal supplied by the playback device. The gener- 
ated PN code is applied to the video signal on which the 
anti -duplication control signal is superimposed so as to 
extract the original anti-duplication control signal, i.e. so 
as to perform reverse spectral spread. Anti-duplication 
is then controlled based on the anti-duplication control 
signal extracted by reverse spectral spread 

In this way, the ant implication control signal is 
spectrally spread and superimposed on the video signal 
as a wideband, low level signal in the playback device. 
It is therefore difficult for a person wishing to illegally 
duplicate the video signal, to remove the anti-duplication 
control signal which is superimposed on it. 

However, it is possible for a person aiming to pre- 
vent illegal duplication to detect the superimposed anti- 
duplication control signal by reverse specfral spread, 
and use it. This anti-duplication control signal is there- 
fore supplied to the recording device together with the 
video signal. On the recording side, the anti-duplication 
control signal is detected, and duplication is precisely 
controlled according to the detected anti-duplication 
control signal. 

According to this method, as described hereabove, 
the spectrally spread anti-duplication control signal is 
superimposed as a wideband, low level signal on the 
video signal, but it must be superimposed at a lower S/ 
N ratio than that of the video signal in order for the video 
signal not to cause deterioration of the video signal. 

To superimpose the spectrally spread anti -duplica- 
tion control signal at a lower S/N ratio than that of the 
video signal, and to be able to detect the anti -duplication 
control signal superimposed on the video signal in the 
recording device, the number of the PN code (PN code 
length) required to spectrally spread a 1 bit anti-dupli- 
cation control signal must be sufficiently large. The PN 


code length per bit of the anti-duplication control signal 
may also be expressed as a spread gain (spread factor) 
which is the ratio (T/TC) of a time width T per bit of the 
anti-duplication control signal and a time width TC of one 
part (one chip) of the PN code. As described hereinafter, 
this spread gain is found from the S/N ratio of the infor- 
mation signal on which the anti-duplication control sig- 
nal is superimposed, in this case the S/N ratio of the 
video signal. 

For example, when the S/N ratio of the video signal 
on which the anti-duplication control signal is superim- 
posed is 50dB, the anti-duplication control signal which 
is spectrally spread and superimposed on the video sig- 
nal must be superimposed at a lower level than 50dB, 
which is the S/N ratio of the video signal. Also, in order 
to detect the anti-duplication control signal superim- 
posed on the video signal, its S/N ratio must be sufficient 
for the spectrally spread signal to be fully demodulated. 
If this S/N ratio is 1 0dB, a spread gain of 60dB (S/N ratio 
of 50dB for video signal) + (S/N ratio ol 10dB necessary 
for detection) is required. In this case, the PN code 
length per bit of the anti-duplication control signal is 1 
million. 

The method used in the recording device to detect 
the PN code superimposed on the video signal uses a 
multiiilter or a sliding correlation. In the former case, de- 
tection of the PN code is rapid, but only a short code 
length can be detected. At present, this code length is 
of the order of 256, and when the PN code length is 1 
millbn per bit of the anti-duplication control signal, it 
cannot be detected. In the latter case, PN codes of long 
length can be detected but the detectbn takes time. It 
can thus be appreciated that a considerable time is re- 
quired to detect a PN code having a length of 1 million. 

Moreover, if the superposition level of the spectrally 
spread anti-duplication control signal is too high, the an- 
ti-duplication control signal causes serious visual inter- 
ference with the video signal. 

This invention, in view of the above, aims to permit 
additional information to be superimposed on a video 
signal so as to control duplication of the signal without 
caushg its deterioration, and to control such duplication 
by precisely and rapidly extracting this additional infor- 
mation. 

A video duplication control system according to this 
invention comprises a playback device for playing back 
a video signal, and a recording device for receiving the 
video signal output by the playback device and record- 
ing it on a recording medium, wherein: 

the playback device comprises: 
sync signal separating means on the playback side 
for separating a sync signal from the video signal, 
spread code generating means on the playback 
side for general ing a spread code with a start timing 
based on the sync signal separated by sync signal 
separating means on the playback side, 
spread code inverting means on the playback side 
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for reversing the phase of the spread code from 
spread code generating means on the playback 
side with a timing based on the sync signal sepa- 
rated by the separating means on the playback 

side, 

spectrum spreading means for spectrally spreading 
duplication control information superimposed on 
the video signal according to the spread code proc- 
essed by spread code inverting means on the play- 
back side, and 

superimposing means for superimposing the dupli- 
cation control informal ion which has been spectrally 
spread by the spectrum spreading means on the 
video signal, 

the recording means comprises: 
sync signal separating means on the recording side 
for separating the sync signal from the video signal 
supplied by the playback means, 
spread code generating means on the recording 
side for generating a spread code with a start timing 
based on the sync signal separated by sync signal 
separating means on the recording side, 
spread code inverting means on the recording side 
for reversing the phase of the spread code from 
spread code generating means on the recording 
side with a timing based on the sync signal sepa- 
rated by the separating means on the recording 
side, 

reverse spectrum spreading means lor performing 
reverse spectral spread according to the spread 
code processed by spread code inverting means on 
the recording side, and extracting the duplication 
control information superimposed on the video sig- 
nal supplied by the playback device, and 
duplication control means for controlling recording 
of the video signal on the recording medium based 
on the duplication control information extracted by 
the spectrum spreading means. 

A video recording medium according to this inven- 
tion is characterized in that a video signal on which ad- 
ditional information, which has been spectrally spread 
by a reverse spread code obtained by reversing, with a 
timing based on a sync signal in the video signal, the 
phase of a spread code which starts to be generated 
with a timhg based on the sync signal in the video signal 
and superimposed on the video signal, is recorded on it. 

In the duplication control system according to this 
invention, a spread code starts to be generated with a 
timing based on the sync signal separated from the vid- 
eo signal in the playback device, and the spread code 
is phase inverted with a timing based on this sync signal. 
In this context, phase inversion of the spread code refers 
to bit inversion where O's are replaced by 1 's and 1 's are 
replaced by O's. The additional information is spectrally 
spread using this inverted spread code and superim- 
posed on the video signal. 

In the recording device, a spread code starts to be 


generated with a timing which is identical to the gener- 
ation timing in the playback device relative to the video 
sync signal and based on the video sync signal sepa- 
rated from the video signal supplied by the playback de- 
5 vice. Also, the polarity ol the spread code generated in 
the recording device is reversed with a timing based on 
the video sync signal. In the recordhg device, this in- 
verse spread code is used to perform reverse spectral 


10 During reverse spectral spread, the generation tim- 
ing of the spread code used to perform reverse spectral 
spread must be controlled for the video signal from the 
playback device so that it is identical to that of the spread 
code used to perform spectral spread in the playback 

15 device. 

This generation taming is determined based on the 
video sync signal separated from the video signal. The 
generation timing of the spread code generated in the 
recording device can therefore be adjusted to be the 
20 same as the generation timing of the spread code used 
in the playback device for the video sync signal. 

The spread code used to perform spectral spread 
in the playback device and the spread code used to per- 
form reverse spectral spread in the recording device are 
25 phase inverted with a timing based on the video sync 
signal. For example, by inverting the polarity of the 
spread code every other field (one vertical interval), a 
spread code ol different polarity in every field is gener- 
ated. 

30 In the recording device, similarly to the case of the 
spread code for performing spread, reverse spectral 
spread is performed using the spread code for perform- 
ing reverse spectral spread which has been phase in- 
verted such that, for example, its polarity is different in 

05 every field, and the additional information which has 
been spectrally spread and superimposed on the video 
signal is detected. 

During reverse spectral spread, the spread code 
which has been arranged to have different polarity every 

40 field is applied to the video signal comprising the spec- 
trally spread anti-duplication control signal, and inte- 
grated. The anti-duplication control signal superim- 
posed on the video signal is thereby extracted. In this 
case, by applying the spread code which has been ar- 

45 ranged to have different polarity in every field to the play- 
back signal, the polarity of the video signal components 
in the playback signal is reversed every field. 

The video signal is a signal having a high correlation 
between adjacent fields, between frames and between 

50 adjacent horizontal scanning lines. Therefore by per- 
forming integration as part of the process of reverse 
spectral spread, video signal components of different 
polarity in adjacent fields cancel each other out, and are 
thereby eliminated. 

55 In this way, the additional information which has 
been spectrally spread and superimposed on the video 
signal may be detected without affecting high level video 
signal components, and the detection efficiency of ad- 


4 


7 


EP 0 838 946 A1 


8 


dltional information is improved. Moreover due to this 
improved detection efficiency of the additional informa- 
tion superimposed on the video signal, the spread gain 
may also be reduced. 

When the polarity of the spread code is reversed 
with a tuning based on the video sync signal in the video 
signal as described above, the polarity (phase) of the 
additional information superimposed on the video signal 
is reversed according to the applied spread code. In this 
case, in a similar way to polarity reversal every field of 
the colour sub-carrier wave in the colour video signal 
and polarity reversal between every horizontal scanning 
period, in the additional information superimposed on 
the video signal, brightness variations between adjacent 
additional information of different polarity are reversed, 
so the variations are averaged and therefore do not 
stand out. Consequently, visual interference of the re- 
produced video due to the superimposed additional in- 
formation is suppressed. 

In the video duplication system according to this in- 
vention, the superposition level of spectrally spread ad- 
ditional information supplied to the superimposing 
means of the playback device is adjusted by level ad- 
justing means. 

Therefore when the effect of the additional informa- 
tion superimposed on the video signal can be reduced, 
for example by inverting the polarity of the spread code 
or the like, the superposition level of the additional in- 
formation may be increased. By increasing the super- 
position level, the efficiency of detecting the additional 
information in the recording device may be further im- 
proved. 

Regarding the video recording medium according 
to this invention, in the recording device which receives 
the video signal played back from this video recording 
medium, by performing reverse spectral spread using a 
spread code which starts with the same timing and of 
which the timing is inverted with the same timing relative 
to the video signal, as that of the spread code used for 
spectral spread of the additional information superim- 
posed on the video signal recorded on the medium, the 
efficiency of detecting the additional information is im- 
proved as described hereabove. 

Further, the polarity of the spread code is reversed 
with a timing based on the video sync signal, and this 
inverted spread code is used for performing spectral 
spread. Hence as described hereabove, in the addition- 
al information superimposed on the video signal, bright- 
ness variations between adjacent additional information 
of different polarity are averaged and do not stand out. 
Consequently, visual interference of the reproduced vid- 
eo due to the superposition of additional information on 
the video signal is suppressed. 

Therefore, even in the case of a recording medium 
on which a video signal is recorded wherein spectraJly 
spread additional information is superimposed on the 
video signal to prevent improper duplication, a good 
quality video can be obtained. 


The invention will be further described by way of 
non-limitative example with reference to the accompa- 
nying drawings, in which: - 

Fig. 1 is a block diagram for the purpose of describ- 
5 ing one embodiment of a video playback device of a vid- 
eo duplication control system according to this inven- 
tion. 

Fig. 2 is a block diagram for the purpose of describ- 
ing one embodiment of a video recording device of the 
10 video duplication control system according to this inven- 
tion. 

Fig. 3 is a block diagram for the purpose of describ- 
ing a typical construction of a PN code generator shown 
in Fig. 1 and Fig. 2. 
15 Fig. 4 is a diagram for the purpose of describing an 
example of a PN code start timing signal and inversion 
timing signal generated by the video playback device 
and video recording device shown in Fig. 1 and Fig. 2. 
Fig. 5 is a diagram for the purpose of describing an 
20 example of a PN code generator. 

Fig. 6 is a diagram for the purpose of describing an- 
other example of a PN code start timing signal and in- 
version timing signal generated by the video playback 
device and video recording device shown in Fig. 1 and 
25 Fig. 2. 

Fig. 7 is a diagram for the purpose of describing an- 
other example of a PN code start timing signal and in- 
version timing signal generated by the video playback 
device and video recording device shown in Fig. 1 and 
30 Fig. 2. 

Fig. 8 is a diagram for the purpose of describing an 
example of a PN code generator. 

Fig. 9 is a block diagram for the purpose of describ- 
ing another embodiment of the video playback device 
36 of the video duplication control system according to this 
invention. 

One embodiment of the video duplication control 
system, video playback device, video recording device, 
video transmitting method and video recording medium 

40 according to this invention will now be described with 
reference to the appended drawings. In the following de- 
scription, it will be assumed that the video playback de- 
vice and video recording device are devices for the re- 
cording and playback of a DVD (Digital Video Disc), and 

45 are therefore hereafter referred to as DVD devices. To 
simplify the description, the audb signal system will be 
omitted. 

As will be described in detail hereafter, in the video 
duplication control system described below, an anti-du- 

50 plication control sio/ial is superimposed as additional in- 
formation in the information playback device using a PN 
(Pseudorandom Noise) sequence code (PN code). This 
code is reverse spectrally spread in the information re- 
cording device so as to extract the anti -duplication con- 

55 trol signal which is used to control duplication of the vid- 
eo signal. 
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Embodiment 1 

Fig. 1 and Fig. 2 are drawings for the purpose of 
describing a video playback device (referred to hereaf- 
ter simply as playback device) 1 0 and a video recording 
device (referred to hereafter simply as recording device) 
20 used in a video duplication control system according 
to the first embodiment. In other words, the playbackde- 
vice 10 corresponds to the playback system of a DVD 
device, and the recording device 20 corresponds to the 
recording system of a DVD device. 

In Fig. 1 , a recording medium 100 is a medium on 
which digitized video and audio signals are recorded to- 
gether with an anti-duplication control signal as addition- 
al information. In this case, the medium 100 is a DVD. 
The anti-duplication control signal may be recorded on 
the innermost or outermost TOC or a track area known 
as the directory, or it may be inserted as a separate re- 
cording area on a track in which video data or audio data 
is recorded. In the example described below the latter 
case is discussed, the anti-duplication control signal be- 
ing read out at the same time as the video signal is read. 

The anti-duplication control signal is a signal for pro- 
hibiting or permitting duplication, or limiting the number 
ol duplications, and it is added to the video signal. The 
recording medium 100 is fitted to the playback device 
10, and a recorded signal is read out. 

As shown in Fig. 1 , the playback device 1 0 compris- 
es a read-out unit 11, demodulator, 12, anti-duplication 
control signal extractor 13, sync separator 14, PN code 
generator 15, PN code inverter 16, spectrally spread an- 
ti-duplication control signal generator (referred to here- 
alteras SS anti-duplication control signal generator) 17, 
adder 1 S and D/A conversion circuits 1 gi , 1 92. 

The readout unit 11 extracts a playback video sig- 
nal component S2 from the signal obtained by playing 
backthe recording medium 100, and supplies this to the 
demodulator 12 and anti-duplication control signal ex- 
tractor 1 3. 

The demodulator 1 2 performs demodulation on the 
playback video signal component S2, generates a dig- 
ital video signal, and supplies this to the D/A conversion 
circuit 191. The D/A conversion circuit 191 performs D/ 
A conversion on the digital video signal, generates an 
analog video signal S2A comprising a sync signal, and 
supplies the result to the sync separator 1 4 and adder 
18. 

The anti-duplication control signal extractor 13 ex- 
tracts an anti-duplication control signal S3 added to the 
playback video signal component S2, and supplies the 
extracted anti-duplication control signal S3 to the SS an- 
ti-duplication control signal generator 1 7. 

The sync separator 1 4 removes a video sync signal 
S4 from the analog video signal S2A, and supplies the 
result to the PN code generator 15. According to the first 
embodiment, a vertical sync signal is extracted as the 
video sync signal S4, and supplied to the PN code gen- 
erator 15. 


The PN code generator 15 generates a PN code 
(spread code) using the vertical sync signal S4 as a ref- 
erence and forms various timing signals to be used in 
other processors. 

5 Fig. 3 is a block diagram for describing the PN code 

generator 15 of Fig. 1 . As shown in Fig. 3, the PN code 
generator 15 comprises a PN code start timing signal 
generator 151, PLL circuit 152, PN code generator 153 
and timing signal generator 1 54. The vertical sync signal 

10 S4 extracted in the sync separator 14 is supplied to the 
PN code start timing unit 151 of the PN code generator 
15, the PLL circuit 152 and the timing signal generator 
154. 

The PN code start timing signal generator 151 gen- 

15 erates a PN code start timing signal T1 (Fig. 4B) show- 
ing the timing at which the PN code starts to be gener- 
ated, based on the vertical sync signal S4 (Fig. 4A), and 
this is supplied to the PN code generator 153. The PN 
code start timing signal Tt starts generation of the PN 

20 code every vertical interval (1 V in the figure), based on 
the vertical sync signal S4. 

The PN code start timing signal T1 generated in the 
PN code start timing unit 151 is used also as a timing 
signal in other processing units. 

25 The PLL circuit 152 generates a clock signal CLK 
based on the vertical sync signal S4 supplied to it, and 
the clock signal is supplied to the PN code generator 
153. The PLL circuit 152 generates a clock signal CLK 
of which the frequency is 250kHz, as described hereaf- 

oo ter. 

The PN code generator 153 determines the timing 
at which the PN code starts to be generated by the PN 
code start timing signal T1 , generates a PN code S5 ac- 
cording to this clock signaJ CLK, and outputs the result. 

05 Fig. 5 is a drawing showing an example of the PN 
code generator 153 shown in Fig. 3. The PN code gen- 
erator 1 53 in this example comprises 12 flip-flops REG1 
- REG 12 which form a 12 stage register, and exclusive 
OFF circuits EX-OR1 to EX-OR3 for computing a suita- 

40 ble tap output of this register. When it receives the PN 
code start timing signal T1 as a reset signal, the clock 
signal CLK and an enable signal EN, it generates the 
PN code S5 comprising 4095 chips per vertical interval. 
In this case, when the clock rate is of the order of 

45 250kHz, one period of the PN code is 4095/250 = 
1 6.38 ms, so a 4095 chip PN code can effectively be con- 
tained in one vertical interval (16.7ms). Also, by using 
the PN code start timing signal T1 as a reset signal, the 
clock phase of the PN code in every vertical interval can 

so be specified. 

The timing signal generator 1 54, in addition to var- 
ious timing signals based on the vertical sync signal S4, 
generates an inverse timing signal HT (Fig. 4C) used in 
the PN code inverter 16, described hereafter, and sup- 

55 plies this signal to the PN code inverter 16. 

The inverse timing signal HT is generated as a sig- 
nal which inverts every vertical interval, as shown in Fig. 
4C. 
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Hence, the PN code generator 15 generates the PN 
code start timing signal T1 using the vertical sync signal 
S4 as a reference signal, the clock signal CLK and the 
inverse timing signal HT, and generates a PN code S5 
based on the PN code timing signal T1 and clock signal 
CLK. The PN code S5, clock signal CLK and inverse 
timing signal HTare supplied to the PN code inverter 1 6. 

Based on the inverse timing signal HT, the PN code 
inverter 16 controls whetheror notto reverse the polarity 
(replacing 0 by 1 and 1 by 0) of the PN code S5 in the 
PN code generator 1 5 and generates a PN inverse code 
S6. The inverse timing signal HT inverts every vertical 
interval as described above, and the PN code inverting 
unit 16 reverses the polarity of the PN code S5, for ex- 
ample in vertical intervals in which the inverse timing sig- 
nal HT is high level. A PN inverse code S6 is thereby 
supplied by the SS anti-duplication control signal gen- 
erator 17. The inverse timing signal HT may also be a 
phase as shown in Fig. 4D, i.e. the polarity of the PN 
code can be reversed in either odd fields or even fields. 

The SS anti-duplication control signal generator 1 7 
spectrally spreads the anti-duplication control signal S3 
using the PN inverse code S6 so as to generate a spec- 
trally spread anti-duplication control signal S7, and sup- 
plies this to the D/A conversion circuit 192. The D/A con- 
version circuit 192 converts the spectrally spread signal 
S7 to an analog signal S7A, and supplies this to the 
adder 1 8. 

The adder 18 adds the ana tog-converted spectrally 
spread signal S7A to the analog video signal S2A, and 
outputs a video signal S6A The adder 1 6 therefore func- 
tions as superimposing means for superimposing the 
spectrally spread signal S7A, which is an anti-duplica- 
tion control signal that has been spectrally spread by the 
PN inverse code S6, on the analog video signal S2A. 

The analog output video signal SBA, formed by su- 
perimposing the spectrally spread anti-duplication con- 
trol signal on the analog video signal, is then supplied 
to a monitor receiver which displays a video or to the 
recording device 20 records the video signal on a re- 
cording medium. 

Next, the recording device 20 which receives the 
video signal SBA from the aforesaid playback device 1 0 
and records it will be described. As shown in Fig. 2, the 
recording device 20 comprises an encoder 21, sync 
separator 22, PN code generator 23, PN code inverter 
24, detector 25 for detecting the anti-duplication control 
signal which has been spectrally spread and superim- 
posed on the video signal (referred to hereafter as SS 
anti-duplication control signal detector), duplication 
controller 26 which performs control so as to permit or 
prohibit duplication, writer 27 and A/D conversion circuit 
291 . The recording medium 200 is a DVD on which the 
video signal is written by the recording device 20. 

The video signal S8A from the playback device 10 
is converted to a digital video signal S8 by the A/D con- 
version circuit 291 , and supplied to the encoder 21 , sync 
separator 22 and SS anti-duplication control signal de- 


tector 25. 

The encoder 21 receives the digital video signal S3, 
removes the video sync signal, and performs encoding 
operations such as data compression of the digital video 
s signal. This generates a digital video signal S9 for re- 
cording which is supplied to the recording medium 200, 
and thence to the writer 27. 

The sync separator 22 removes the video sync sig- 
nal S1 1 from the digital video signal SB prior to encoding 
10 operations, and supplies it to the PN code generator 23. 
In the recording device 20 also, a vertical sync signal is 
used as the video sync signal S11 as in the aforemen- 
tioned playback device 10. 

The PN code generator 23 has an identical con- 
15 struction to that of the PN code generator 1 5 of the play- 
back device 1 0 which was described referring to Fig. 3, 
and is equivalent to the PN code start timing signal gen- 
erator 151, PLL circuit 152, PN code generator 153 
shown in Fig. 5 and timing signal generator 154. The 
following description therefore assumes that the PN 
code generator 23 has the construction of Fig. 3. 

In the PN code generator 23, as in the PN code gen- 
erator 15 of the aforesaid playback device 10, the PN 
code start timing signal T1 which starts generation of 
the PN code every vertical interval, is generated by the 
PN code start timing signal generator 151 , and a clock 
signal CLK having a frequency of 250kHz is generated 
by the PLL circuit 152. The PN code start timing signal 
T1 and the clock signal CLK are supplied to the PN code 
generator 1 53. 

Using the PN code start timing signal T1 and the 
clock signal CLK, the PN code generator 153 generates 
the PN code S5 (S1 2 in Fig. 2). Specifically the PN code 
S12 is generated with the same start timing and same 
generation rate relative to the video signal S8 as the PN 
code S5 generated in the playback device 10. 

Thetiming signal generator 1 54 of the PN code gen- 
erator 23 generates the inverse timing signal HT used 
in the PN code inverter 24. This inverse timing signal 
HT is a signal which is inverted every vertical interval as 
described heretofore. 

ThePN code SI 2 and in verse timing signal HT gen- 
erated in the PN code generator 23 are supplied to the 
PN code inverter 24. 

Similarly to the PN code inverter 1 6 of the playback 
device 10 described hereabove, the PN code inverter 
24 inverts the polarity of the PN code S12 supplied by 
the PN code generator 23 every other vertical interval 
according to the inverse timing signal HT so as to gen- 
erate a PN inverse code S13. The PN inverse code S13 
is supplied to the SS anti-duplication control signal de- 
tector 25. 

The SS anti -duplication control signal detector 25 
functions as reverse spectral spread means. By per- 
forming reverse spectral spread based on the PN in- 
verse code S1 3as a reference signal, it extracts the anti- 
duplication control signal which has been spread and 
superimposed on the video signal SB, and supplies it to 
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the duplication controller 26 as an anti-duplication con- 
trol signal S14. 

Specifically, in the SS anti-duplication control signal 
detector 25, reverse spectral spread is performed using 
the PN inverse code S1 3 which is generated with the 
same start timing, same generation rate and same in- 
version timing relative to the video signal S8 as the PN 
inverse code S6 used for spectral spread in the playback 
device 10. 

In this reverse spectral spread, as described here- 
tofore, the anti-duplication control signal superimposed 
on the video signal S8 is extracted by applying the PN 
inverse code S1 3 to the video signal S8 comprising the 
spectrally spread anti-duplication control signal, and in- 
tegrating. According to this embodiment, the polarity of 
the video signal SB is reversed every vertical interval by 
applying the PN inverse code S13, of which the polarity 
is reversed every vertical interval, to the video signal S8. 

As described hereabove, the video signal is a signal 
having a high correlation between adjacent fields. 
Therefore, by performing integration as part of the proc- 
ess of reverse spectral spread, video signal compo- 
nents of different polarity in adjacent fields cancel each 
olher out, and are thereby eliminated. 

By cancelling out the high level video signal, the an- 
ti-duplication control signal which is spectrally spread 
and low level, and which is superimposed on the video 
signal, can be precisely and rapidly extracted. The anti- 
duplication control signal S1 4 extracted by the SS anti- 
duplication control signal detector 25 in this way is sup- 
plied to the duplication controller 26. 

The duplication controller 26 decodes the anti-du- 
plication control signal S14 and determines whether to 
prohibit or permit duplication. Based on this determina- 
tion result, a write control signal S15 is generated and 
supplied 1o the write unit 27 so as to permit or prohibit 
writing of the video signal S9. 

When the write control signal SI 5 permits writing, 
the write unit 27 writes the video signal S9 on the re- 
cording medium 200, and when the write control signal 
prohibits writing, the write unit 27 does not write the vid- 
eo signal S9 on the recording medium 200. 

Hence, by starting generation of the PN code in eve- 
ry vertical interval based on the vertical sync signal, gen- 
eration of the PN code starts with the same timing rela- 
tive to the vert ica I sync signal in the playback device 10 
and recording device 20. In other words, based on the 
video sync signal, synchronism can be established be- 
tween the PN code used for spectral spread and the PN 
code used for reverse spectral spread. 

Moreover, by using a PN code of reverse polarity to 
the PN code every vertical interval which has the same 
timing relative to the video signal in both the playback 
device 10 and recording device 20, video signal compo- 
nents are cancelled out during reverse spectral spread 
in the recording device 20 as described hereabove, and 
the anti-duplication control signal which is spectrally 
spread and superimposed on the video signal can be 


rapidly and precisely extracted. Consequently, the anti- 
duplication control signal S1 4 which is spectrally spread 
and superimposed on the video signal S8 is detected 
with higher efficiency, and the spread gain may be re- 
5 duced. 

By using a reverse PN code which has reverse po- 
larity to the PN code every other vertical interval, the 
polarity of the spectrally spread anti-duplication control 
signal obtained by applying this PN reverse code is also 
10 reversed every vertical interval. The brightness variation 
of the superimposed anti-duplication control signal is 
therefore also reversed every field. 

The brightness variation of anti -duplication control 
signals of different polarity superimposed on adjacent 
15 fields is therefore averaged out, so that anti-duplication 
control signal components do not stand out even when 
the video signal on which the anti-duplication control sig- 
nal is superimposed, is played back. 

According to this first embodiment, the PN code 
20 start timing signal T1 initiates the generation of the PN 
code every vertical interval (one field) based on the ver- 
tical sync signal, but it may also initiate the generation 
of the PN code every two vertical intervals (one frame). 
Further, the inverse timing signal HT may be generated 
2$ to reverse the polarity of the PN code every two vertical 
intervals. 

Specifically, a PN code start timing signal T2 of two 
vertical periods is generated in the PN code start timing 
signal generator 151 of the PN code generator 15 of the 

30 aforesaid playback device 10, and an inverse timing sig- 
nal HT2 which inverts every two vertical periods is gen- 
erated in the timing signal generator 154. 

In the recording device 20, the PN code start timing 
signal T2 of two vertical periods is generated in the PN 

35 code generator 23 constructed in the same way as the 
PN code generator 15 of the playback device 10, and 
the inverse timing signal HT2 of two vertical periods is 
also generated. 

Fig. 6 shows an example of the PN code start timing 

40 signal T2 and the inverse timing signal HT2. The PN 
code start timing signal T2 of two vertical periods which 
is generated with reference to the front edge of the ver- 
tical sync signal (Fig. 6A) may be as shown in Fig. 6B 
or Fig 6D. For the PN code start timing signal T2 o1 Fig. 

45 6B, the inverse timing signal HT2 is as shown in Fig. 6C, 
and for the PN code start timing signal T2 in Fig. 6D, the 
inverse timing signal HT2 is as shown in Fig. 6E. Signals 
having a reverse phase to those of the inverse tuning 
signals HT2 of Fig. 6C or 6E are also respectively gen- 

so grated as inverse timing signals HT2 of two vertical pe- 
riods, and may be used as such. 

By using the PN code start timing signals T2 shown 
in Fig. 6B, Fig. 6D, and the inverse timing signals HT2, 
spectral spread of the anti-duplication control signal, su- 

55 perimposing of the spectrally spread anti-duplication 
control signal on the video signal and reverse spectral 
spread may be performed in processing units of one 
frame. 
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In this case, during reverse spectral spread in the 
SS anti-duplication control signal detector 25 of the re- 
cording device 20, the PN inverse code S1 3 which starts 
to be generated every two vertical intervals and of which 
the polarity is reversed every two vertical intervals, is 
applied to the video signal S8 comprising the spectrally 
spread anti-duplication control signal. The polarity of the 
video signal SB is therefore also reversed every two ver- 
tical intervals. 

The video signal is a signal having a high correlation 
also between adjacent frames as described hereabove, 
and video signal components of different polarity in ad- 
jacent frames cancel each other out during reverse 
spectral spread even when the PN code start timing sig- 
nal 12 of one frame period and the inverse timing signal 
HT2 of one frame period are used. Consequently, the 
spectrally spread anti-duplication control signal super- 
imposed on the video signal S8 may be precisely and 
rapidly extracted in the recording device 20 without be- 
ing affected by video signal components. 

By using the PN inverse code of which the polarity 
j S reversed every two vertical intervals, the polarity of 
the spectraJly spread anti-duplication control signal to 
which this PN code is applied is also reversed every two 
vertical intervals. Hence, the polarity of the superim- 
posed anti-duplication control signal is reversed at every 
adjacent Irame, and the brightness variation of the su- 
perimposed anti-duplication control signal is reversed 
every two vertical intervals (one frame). 

The brightness variation between superimposed 
anti-duplication control signals o1 different polarity is 
therefore averaged over adjacent frames, and it does 
not stand out even when the video signal on which the 
anti-duplication control signal is superimposed is played 
back. 

Moreover, the same effect is obtained when the PN 
code start tining signal of two vertical intervals (one 
frame) and the inverse timing signal which inverts every 
two vertical intervals are used, as when the PN code 
start timing signal of one field period and the inverse 
timing signal which inverts every vertical interval are 
used. 

When the timing signals T2 and HT2 of Figs. 6D, E 
are used, video signal components are cancelled out by 
field correlation, and the brightness variation of the anti- 
duplication control signal in the playback video does not 
stand out. 

Modification of Embodiment 1 

In the aforesaid first embodiment, vertical sync sig- 
nals are used as the video sync signals S4, S1 1 , but 
horizontal sync signals may also be used. 

In this case, in the playback device 10 shown in Fig. 
1 , a horizontal sync signal is extracted from the video 
signal, and this is supplied to the PN code generator 15 
as the video sync signal S4. 

As described hereabove, the PN code generator 1 5 


is constructed as shown in Fig. 3. In the PN code start 
timing signal generator 151 of the PN code generator 
15, a PN code start timing signal T3, which starts gen- 
eration of the PN code every horizontal interval (referred 
5 to hereafter as 1 H), is generated based on a horizontal 
sync signal S4. 

Fig. 7 is a drawing for describing examples of the 
PN code start timing signal T3 generated in the PN code 
start timing signal generator 151 and an inverse timing 
signal HT3. Fig. 7B is an example of the PN code start 
timing signal T3 which starts generation of the PN code 
every 1 H based on the front edge of the horizontal sync 
signal (Fig. 7 A). Fig. 7C is an example of the inverse 
timing signal HT3 in this case, which is a signal that in- 
verts every 1H. In this case, the inverse timing signal 
HT3 may be a signal of reverse phase to the signal 
shown in Fig. 7. 

In the case of this example, the clock signal CLK is 
generated based on the horizontal sync signal S4 as a 
reference signal in the PLL circuit 152. This clock signal 
CLK is supplied to the PN code generator 153. In this 
example, the PLL circuit 152 generates a clock signal 
CLK of which the frequency is, for example, 1 MHz. 

Fig. 8 is a drawing showing an example of the PN 
code generator 153 used in this case, comprising 6 D 
flip-flops REG1 toREG6 and exclusive OFF circuits EX- 
OR. The PN code generator shown in Fig. 8 receives 
the PN code start timing signal T3 as a reset signal, the 
clock signal CLK and an enable signal EN, and gener- 
ates a PN code of 63 chips per 1 H. 

In this case when the clock rate is 1 MHz, one period 
of the PN code is 63/1 = 63 ua, so a 63 chip PN code is 
generated in effectively one horizontal scanning interval 
(63.5 us). Also by using for example the PN code start 
timing signal T3 as a reset signal, the phase of the PN 
code every 1H can be specified. 

In the timing signal generator 154, the inverse tim- 
ing signal HT and various other timing signals are gen- 
erated using the horizontal sync signal as a reference 
signal. In this example the timing signal generator 154 
generates the inverse timing signal HT3 which reverses 
the polarity of the PN code every 1H in the same way 
as the PN code start timing signal T3. 

Therefore, in the playback device 10, the anti-dupli- 
cation control signal S3 is spectrally spread using the 
PN inverse code S6 which starts to be generated every 
1 H and of which the polarity is reversed every 1 H as a 
reference signal, and the PN inverse code S6 is super- 
imposed on the video signal. 

Likewise, in the recording device 20 shown in Fig 
2, the horizontal sync signal is extracted from the video 
signal by the sync separator 22, and is supplied to the 
PN code generator 22 using the extracted horizontal 
sync signal as the video sync signal S11 . 

The PN code generator 22 of this recording device 
20 is constructed in the same way as the PN code gen- 
erator 1 5 of the playback device 1 0. It generates the PN 
code start timing signal T3 which starts generation of 
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the PN code Si 2 every IH, a clock signal CLK of fre- 
quency 1 MHz, and the inverse timing signal HT3 which 
reverses the phase of the PN code S12 every 1 H in the 
same way as the PN code generation liming signal T3. 

Therefore in the recording device 20, reverse spec- s 
tra! spread is performed using the PN inverse code S13 
which starts to be generated every 1 H and of which the 
polarity is reversed Bvery IH, and a spectrally spread an- 
ti-duplication control signal which is superimposed on 
the video signal is extracted. 10 

When the PN code S5 starts to be generated every 
1 H and the polarity of the PN code SS is reversed every 
1 H in the playback device 10, the PN code S12 starts 
to be generated every 1H and the polarity of the PNcode 
S12 is reversed every IH in the recording device 20. is 
The start timing (clock phase) of the PN inverse codes 
S6, SI 3 generated in the playback device 10 and re- 
cording device 20 is therefore applied to the video signal 
every 1H. 

During reverse spectral spread in the recording de- 20 
vice 20, reverse spectral spread is performed by apply- 
ing the PN inverse code S1 3 to the video signal SS from 
the playback device 10. During this reverse spectral 
spread, as described heretofore, by applying the PN in- 
verse code S13 to the video signal S8 comprising the 25 
spectrally spread anti -duplication control signal and in- 
tegrating, the anti-duplication control signal superim- 
posed on the video signal can be extracted. 

By applying this PN inverse code signal S1 3 to the 
video signal SB, the polarity of the video signal S8 is 30 
also reversed every 1 H. The video signal is a signal hav- 
ing a high correlation also between adjacent horizontal 
intervals. During the integration process in reverse 
spectral spread, video signal components in adjacent 
horizontal intervals in which the polarity is reversed, 35 
cancel each other out and are eliminated. The anti-du- 
plication control signal superimposed on the video sig- 
nal may therefore be extracted without being affected 
by video signal components. 

As video signaJ components can be cancelled out 40 
during reverse spectral spread even when the PN code 
start timing signal T1 and the inverse timing signal HT 
are generated based on the horizontal sync signal, the 
anti-duplication control signal which is spectrally spread 
and superimposed on the video signal can be precisely 45 
and rapidly extracted without being affected by video 
signal components. 

As described hereabove, the polarity of the PN in- 
verse code S13 is inverted every 1H. By applying this 
inverse code, the phase of the anti-duplication control so 
signal is also reversed every IH, and consequently 
brightness variations of the anti-duplication control sig- 
nal superimposed on the video signal are averaged out 
over adjacent horizontal intervals. The superimposed 
anti-duplication control signal therefore does not stand ss 
out and there is no video deterioration even when the 
video signal on which the anti-duplication control signal 
is superimposed is played back. 


According to this embodiment, the PN code start 
timing signal T3 was generated as a signal having a pe- 
riod of I H, but it may also have a period of two horizontal 
intervals (referred to hereafter as 2H). 

In Fig. 7, Fig. 7D and Fig. 7E both show an example 
of the PN code start timing signal T3 which starts PN 
coda generation every 2H. In this case, the signals hav- 
ing reverse phase shown in Fig. 7E and Fig. 7G may 
also respectively be used as the corresponding inverse 
timing signal HT3. 

Hence, even when the horizontal sync signal is 
used as a reference, the efficiency of detecting the spec- 
trally spread anti -duplication control signal superim- 
posed on the video signal can be improved, and as vis- 
ual interference due to superposition of the anti-dupli- 
cation control signal on the video signal when the video 
signal is played back does not standout, the spread gain 
can be reduced. As a result, the same effect is obtained 
when the horizontal sync signal is used as a reference 
signal as when the vertical sync signal is used as a ref- 
erence signal. 

Embodiment 2 

Next, a video duplication control system and video 
playback device according to a second embodiment of 
this invention will be described. 

Fig. 9 is a block diagram for the purpose of describ- 
ing a playback device used in a video duplication control 
system according to the second embodiment. As the re- 
cording device in the video duplication control system 
according 1o the second embodiment, the recording de- 
vice 20 according to the aforesaid first embodiment is 
used. 

As shown in Fig. 9, the playback device 30 accord- 
ing to the second embodiment comprises the read -out 
unit 11, decoder 12, anti-duplication control signal ex- 
tractor 13, sync separator 14, PN code generator 15, 
PN code inverter 16, SS anti-duplication control signal 
generator 17, adder 1 Q and D/A conversbn circuits 191 , 
1 92, as in the case of the playback device 10 according 
to the aforesaid first embodiment. In the playback device 
30 according to the second embodiment, a level con- 
troller 19 is provided between the SS anti-duplication 
control signal generator 17 and adder 18. 

Apart from the level controller 19, the playback de- 
vice 30 operates in the same way as the aforesaid play- 
back device 10. Therefore, in the playback device 30 
according to the second embodiment, when the vertical 
sync signal is used as the video sync signal S4, the PN 
code S5 is generated every vertical interval and the PN 
inverse code S6 in which the polarity of the PN code S5 
is reversed is generated every vertical interval, as in the 
case of the aforesaid playback device 10. This is used 
to perform spectral spread of the anti-duplication control 
signal S3 extracted by the anti-duplication control signal 
extractor 

This spectrally spread signal S7 is D/A converted, 
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and the polarity of the video signal component is re- 
versed every vertical interval during reverse spectral 
spread in the recording device 20 by supplying the video 
signal S8A, produced by superposition on the analog 
video signal S2A, to the recording device 20 Image sig- 
nal components are cancelled out due to interfield cor- 
relation in the video signal. 

Therefore in the recording device 20, as described 
hereabove, the efficiency of detecting the anti-duplica- 
tion control signal superimposed on the video signal is 
improved, and the spread gain may be reduced. Also, 
the anti-duplication control signal superimposed on the 
video signal does not cause deterioration of the video 
signal. 

When the anti-duplication control signal superim- 
posed on the video signal causes little deterioration of 
the video signal, the superposition level of the spectrally 
spread anti-duplication control signal may be increased 
within such limits that the video signal is not deteriorat- 
ed. 

The playback device 30 of the second embodiment 
therefore comprises the level adjuster 19 as shown in 
Fig. 9 so that the superposition level of the spectrally 
spread signal S7A superimposed on the anaJog video 
signal S2A may be increased. 

In the level adjuster 1 9 of the playback device 30, 
when a spectrally spread signal S7A of high level is su- 
perimposed on the analog video signal S2A, the efficien- 
cy of detecting the ant i -duplication control signal in the 
recording device 20 is further improved. 

According also to this second embodiment gener- 
ation of the PN code may be started every 2V, and the 
polarity of the PN code may be reversed every 2V 

According to this second embodiment, a vertical 
sync signal was used as the video sync signal S4 3 how- 
ever it will be understood that a horizontal sync signal 
may also be used instead. 

According to the aforesaid first and second embod- 
iments, the anti-duplication control signal added to the 
video signal on the recording medium 100 is extracted, 
this is spectrally spread using the PN inverse code S6, 
and the result is superimposed on the video signal sup- 
plied to the recording device, however a recording me- 
dium on which a spectrally spread anti-du plication con- 
trol signal has been previously superimposed may also 
be used. 

In the case of a recording medium on which a spec- 
trally spread anti-duplicalion control signal has been 
previously superimposed, there is no need to extract the 
anti -duplication control signal, perform spectral spread 
and superimpose the spectrally spread anti-duplication 
control signal on the video signal as in the aforesaid 
playback devices 10, 30, it being sufficient to play back 
the recording medium to output the video signal. 

In this case, in the recording device 20, reverse 
spectral spread is performed using a PN inverse code 
which starts to be generated at the same rate with the 
same timing, and of which the polarity is reversed with 


the same timing, as the PN inverse code used for spec- 
tral spread of the anti-duplication control signal which 
was previously superimposed on the video signal re- 
corded on the recording medium. 

5 Hence, even when a recording medium is used on 
which a spectrally spread anti-duplication control signal 
has been previously superimposed, the anti-duplication 
control which is spectrally spread and superimposed on 
the video signal can be extracted, and duplication con- 

10 trolled according to the anti-duplication control signal. 

An anti-duplication control signal generator may al- 
so be provided in the playback device, and an anti-du- 
plication control signal generated in the playback device 
spectrally spread using the PN inverse code and super- 

is imposed on the output video signal, as described here- 
above. 

In this case, when an anti-duplication control signal 
is not recorded on the recording medium or when the 
spectrally spread anti -duplication control signal is not 

20 superimposed, duplication control in the recording de- 
vice may be performed using an anti-du plication control 
signal which has been generated in the playback device 
and superimposed on the output video signal. 

According to the aforesaid first and second embod- 

25 iments, the PN code generation start timing and PN 
code polarity inversion timing were described as every 
vertical interval or every two vertical intervals, but the 
invention is not limited to this arrangement, various tim- 
ings may be used based on the vertical sync signal, for 

oo example every fractional part of a vertical interval such 
as every 1/2 or every 1/4 of a vertical interval, or every 
integral multiple of a vertical interval such as every three 
or four vertical intervals. 

Likewise, when a horizontal sync signal is used as 

35 the video sync signal, the PN code generation start tim- 
ing and PN code polarity reversal timing may be an in- 
tegral multiple ol a horizontal interval such as every 1 H, 
every 2H or every 3H, or a fractional part of a horizontal 
interval such as 1/2H or 1/3H. 

4C Further, the spectrally spread anti-duplication con- 
trol signal superimposed timing may also be inserted in- 
termittently such as every other vertical interval or every 
two vertical intervals. Moreover, a plurality of information 
such as information to permit or prohibit duplication, or 

45 information lor controlling the number of duplications, 
may be inserted alternately every 1 V or every 2V. It will 
be understood that when a horizontal sync signal is 
used, information may likewise be inserted intermittently 
every other 1H or 2H, or a plurality of information insert- 

so ed alternately every 1 H or 2H. 

The positional relationships between the video sync 
signal, the PN code generation start timing and the tim- 
ing with which polarity is reversed may be freely altered 
as desired. For example, according to the aforesaid first 

55 embodiment, the PN code start timing signal T1 and in- 
verse timing signal HT were generated based on the 
front edge of the verticaJ sync signal, however the PN 
code start timing signal T1 and inverse timing signal HT 
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may be generated based on a position removed by a 
predetermined number of blocks from the front edge of 
the video sync signal. 

Also, the positional relationship between the PN 
code start timing signal and PN code inversion timing 
signal may be unique, or their phases may be reversed, 
or alternatively they may be made independent so that 
the PN code start timing T1 has a period of IV and the 
inverse timing signal HT has a period of 2V. 

It is also possible to construct a video signal record- 
ing/playback device incorporating the functions of both 
the playback device 10 and recording device 20. In this 
case, the sync separators 14, 22 and PN code genera- 
tors 15, 24 may be constructed so that they are shared 
by the playback system 30 and recording systBm 20. 
Alternatively, a video signal recording/playback device 
may be constructed having the functions o1 both the 
playback device 30 and recording device 20. 

The aforesaid lirst and second embodiments were 
described for the case of analog connections, wherein 
analog video signals were supplied from the playback 
devices 1 0, 30 to the recording device 20, however this 
invention may be applied also to the case of digital con- 
nections. 

Further, in the aloresaid first and second embodi- 
ments, the playback and recording devices were de- 
scribed in the context of their application to a DVD de- 
vice, however the invention is not limited to this case. It 
may for example be applied to a VTR, digital VTR, video 
disc, or video CD playback device and recording device. 
The invention may also be applied both to analog instru- 
ments such as an analog VTR or digital instruments 
such as a DVD device. 

In the aforesaid first and second embodiments, the 
following procedure may be followed instead of using 
the PN inverse code of which the polarity is reversed 
with a timing based on the video sync signal. 

For example, the spectrally spread anti-duplication 
control signal may be superimposed every other field of 
the video signal. In this case during reverse spectral 
spread in the recording device, after applying a PN 
code, having the same generation timing and genera- 
tion rate as the PN code used for spectral spread in the 
playback device, to the video signal on which the spec- 
trally spread anti-duplication control signal is superim- 
posed, the video signal in a field on which the anti-du- 
plication control signal is not superimposed is subtract- 
ed from the video signal in an adjacent field on which 
the anti-duplication control signal is superimposed. 

Image signal components in adjacent fields (vertical 
intervals) having a high correlation are thereby can- 
celled out, and the anti-duplication control signal super- 
imposed on the video signal may be efficiently extract- 
ed. It will be understood that this subtraction may also 
be performed between adjacent frames or between ad- 
jacent horizontal intervals (horizontal lines). 

As described hereabove, in the video duplication 
control system, video playback device and video record- 


ing device according to this invention, a spread code is 
generated with a timing based on a video sync signal, 
so spread codes can start to be generated with the same 
timing relative to the video signal in the playback device 
5 and recording device. Reverse spectral spread may 
thus be performed rapidly in the recording device. 

Also, as the polarity of the spread code is reversed 
with a timing based on the video sync signal, the polarity 
of the video signal is reversed according to the polarity 
reversal of the spread code during the process of re- 
verse spectral spread. As a result, video components in 
adjacent horizontal scanning lines, fields or frames hav- 
ing reversed polarity are cancelled out during reverse 
spectral spread, so additional information superim- 
posed on the video signal may be efficiently detected. 

Hence, the efficiency ol detecting spectrally spread 
additional information superimposed on the video signal 
is improved, and as the efficiency of detecting additional 
information is improved, the spread gain may be re- 
duced. 

Further, by using a spread code of which the polarity 
is reversed with a timing based on the video sync signal, 
the polarity of the spectrally spread additional informa- 
tion to which this spread code is applied is also reversed 
with atiming based on the video sync signal. As a result, 
as the polarity of the anti-duplication control signal su- 
perimposed on adjacent horizontal intervals or vertical 
intervals is different, the brightness variation of the ad- 
ditional information is averaged, and the video signal 
does not deteriorate even when the additional informa- 
tion is superimposed on it. 

As the additional information superimposed on the 
video signal causes little deterioration of the video sig- 
nal, the superposition level of the spectrally spread ad- 
ditional information may be increased. Consequently, 
when the superposition level is increased, the efficiency 
of detecting the additional information in the recording 
device may be further improved. 

Claims 

1. A video duplication control system comprising a 
playback devicefor playing back a video signal, and 
a recording device for receiving said video signal 
output by said playback device and recording it on 
a recording medium, said playback device compris- 
ing: 

first sync signal separating means for separat- 
ing a sync signal from said video signal, 
first spread code generating means on the play- 
back side for generating a spread code with a 
start timing based on said sync signal separat- 
ed by said first sync signal separating means, 
first spread code inverting means for reversing 
the phase of said spread code from said first 
spread code generating means with a timing 
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based on said sync signal separated by said 
first sync signal separating means, 
spectrum spreading means for spectrally 
spreading duplication control information su- 
perimposed on said video signal according to 
said spread code processed by said first spread 
code inverting means, and 
superimposing means for superimposing said 
duplication control information which has been 
spectrally spread by said spectrum spreading 
means on said video signal, 
said recording means comprising: 
second sync signal separating means for sep- 
arating said sync signal from said video signal 
supplied by said playback means, 
second spread code generating means on the 
recording side for generating a spread code 
with a start timing based on said sync signal 
separated by said second sync signal separat- 
ing means, 

second spread code inverting means for re- 
versing the phase of said spread code from said 
second spread code generating means with a 
timing based on said sync signal separated by 
said second sync signal separating means> 
reverse spectrum spreading means for per- 
forming reverse spectral spread according to 
said spread code processed by said second 
spread code inverting means, and extracting 
said duplication control information superim- 
posed on said video signal supplied by said 
playback device, and 

duplication control means for controlling re- 
cording of said video signal on said recording 
medium based on said duplication control infor- 
mation extracted by said spectrum spreading 
means. 

A video duplication control system as claimed in 
Claim 1 , further comprising level adjusting means 
for adjusting the level of said duplication control in- 
formation which has been spectrally spread in said 
spectrum spreading means and supplied to said su- 
perimposing means. 

A video duplication control system as claimed in 
Claim 1 or 2, wherein said sync signal separated 
from said video signal by said first and second sync 
signal separating means is a vertical sync signal. 

A video duplication control system as claimed in 
Claim 1 or 2, wherein said sync signal separated 
from said video signal by said first and second sync 
signal separating means is a horizontal sync signal. 

A video duplication control system as claimed in any 
one of claims 1 to 4, wherein said duplication control 
information is information which prohibits or permits 


recording of 

said video signal on said recording medium, or 
restricts the number of times said recording can 
5 be performed. 

6. A video duplication control system as claimed in any 
one of claims 1 to 5, wherein said first and second 
spread code generating means comprises start tim- 
ing signal generating means for generating a start 
timing signal having a period based on said sync 
signal, clock signal generating means for generat- 
ing a clock signal synchronized with said sync sig- 
nal, inverse timing signal generating means for gen- 
erating an inverse timing signal having a period 
based on said sync signal, and spread code gener- 
ating means for generating a spread code in re- 
sponse to said clock signal with a timing based on 
said start timing signal, wherein said spread code 
reversing means reverses the phase of said spread 
code in response to said inverse timing signal. 

7. A video playback device comprising: 

sync signal separating means for separating a 
sync signal from a video signal, 
spread code generating means for generating 
a spread code with a start timing based on said 
sync signal separated by sync signal separat- 
ing means, 

spread code inverting means for reversing the 
phase of said spread code from said spread 
code generating means with a timing based on 
said sync signal separated by said sync signal 
separating means, 

spectrum spreading means for spectrally 
spreading duplication control reformation su- 
perimposed on said video signal according to 
said spread code processed by said spread 
code inverting means, and 
superimposing means for superimposing said 
duplication control information which has been 
spectrally spread by said spectrum spreading 
means on said video signal. 

8. A video playback device as claimed h Claim 7, fur- 
ther comprising level adjusting means for adjusting 
the level of said duplication control information 
which has been spectrally spread in said spectrum 
spreading means and supplied to said superimpos- 
ing means. 


10l A video playback device as claimed in Claim 7 or 8, 
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9. A video playback device as claimed in Claim 7 or 3, 
wherein said sync signal separated from said video 
ss signal by said sync signal separating means is a 
vertical sync signal. 
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wherein said sync signal separated from said video 
signal by said sync signal separating means is a 
horizontal sync signal. 

11. A video playback device as claimed in any one of s 
claims 7 to 10, wherein said duplication control in- 
formation is information which prohibits or permits 
recording of said video signal on said recording me- 
dium, or restricts the number of times said recording 
can be performed. 10 

12. A video playback device as claimed in any one of 
claims 7 to 1 1 , wherein said spread code generating 
means comprises start timing signal generating 
means for generating a start timing signal having a is 
period based on said sync signal, clock signal gen- 
erating means for generating a clock signal syn- 
chronized with said sync signal, inverse timing sig- 
nal generating means for generating an inverse tim- 
ing signal having a period based on said sync sig- 20 
nal, and spread code generating means for gener- 
ating a spread code in response to said clock signal 
with a timing based on said start timing signal, 
wherein said spread code reversing means revers- 
es the phase of said spread code in response to 25 
said inverse timing signal. 

13. A video recording device for recording a video sig- 
nal on which duplication control information is su- 
perimposed which has been spectrally spread ac- oo 
cording to a spread code generated with a timing 
based on a sync signal in said video signal, com- 
prising: 

sync signal separating means for separating z& 
said sync signal from said video signal, 
spread code generating means for generating 
a spread code with a start timing based on said 
sync signal separated by said sync signal sep- 
arating means, 40 
spread code inverting means for reversing the 
phase of said spread code from said spread 
code generating means with a timing based on 
said sync signal separated by said separating 
means, 45 
reverse spectrum spreading means for per- 
forming reverse spectral spread according to 
said spread code processed by said spread 
code inverting means on the recording side, 
and extracting said duplication control informa- so 
tion superimposed on said video signal, and 
duplication control means for controlling re- 
cording of said video signal on a recording me- 
dium based on said duplication control informa- 
tion extracted by said spectrum spreading ss 
means. 

14. A video recording device as claimed in Claim 13, 


wherein said sync signal separated from said video 
signal by said sync signal separating means is a 
vertical sync signal. 

15. A video recording device as claimed in Claim 13 or 
14, wherein said sync signal separated from said 
video signal by said sync signal separating means 
is a horizontal sync signal. 

16. A video recording device as claimed in Claim 13 or 
14, wherein said duplication control information is 
information which prohibits or permits recording of 
said video signal on said recording medium, or re- 
stricts the number of times said recording can be 
performed. 

17. A video recording device as claimed in any one of 
claims 1 3 to 1 6, wherein said spread code generat- 
ing means comprises start timing signal generating 
means for generating a start timing signal having a 
period based on said sync signal, clock signal gen- 
erating means for generating a clock signal syn- 
chronized with said sync signal, inverse timing sig- 
nal generating means for generating an inverse tim- 
ing signal having a period based on said sync sig- 
nal, and spread code generating means for gener- 
ating a spread code in response to said cbck signal 
with a timing based on said start timing signal, 
wherein said spread code reversing means revers- 
es the phase of said spread code in response to 
said inverse timing signal. 

18. A video recording medium, wherein a video signal 
on which additional information, which has been 
spectrally spread by a reverse spread code ob- 
tained by reversing, with a timing based on a sync 
signal in said video signal, the phase of a spread 
code which starts to be generated with a timing 
based on said sync signal in said video signal and 
has been superimposed on said video signal, is re- 
corded on it. 

19. A video transmitting method for superimposing a 
spectrally spread anti-duplication control signal on 
an analog video signal, and transmitting the result, 
wherein: 

a spread code is generated which is repeated 
with a period synchronized with a sync signal 
in said video signaJ, and 

an inverse spread code is generated wherein 
the phase of said spread code is reversed with 
a timing based on said sync signal in said video 
signal, and 

said anti-duplication control signal is spectrally 
spread using said inverse spread code. 

2a An information superimposing and extracting sys- 
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tem comprising an information superimposing de- 
vice for superimposing additional information on a 
video signal, and an information extracting device 
for extracting said additional information from said 
video signal, wherein said information superimpos- 5 
ing device comprises: 

first sync signal separating means for separat- 
ing a sync signal from said video signal, 
first spread code generating means for gener- 10 
at ing a spread code with a start timing based 
on said sync signal separated by said first sync 
signal separating means, 
first spread code inverting means for reversing 
the phase of said spread code from said first is 
spread code generating means with a timing 
based on said sync signal separated by said 
first sync signal separating means, 
spectral spread means for spectrally spreading 
said additional information superimposed on 20 
said video signal according to said spread code 
processed by said first spread code inverting 
means, and 

superimposing means for superimposing said 
additional information spectrally spread by said 
spectral spread means on said video signal, and 
wherein said information extracting means com- 
prises: 

00 

second sync signal separating means for sep- 
arating a sync signal from the video signal sup- 
plied by said information superimposing de- 
vice, 

second spread code generating means for gen- & 
erating a spread code with a start timing based 
on said sync signal separated by said second 
sync signal separating means, 
second spread code inverting means for re- 
versing the phase of said spread code from said 40 
second spread code generating means with a 
timing based on said sync signal separated by 
said second sync signal separating means, and 
reverse spectral spread means for performing 
reverse spectral spread according to said 
spread code processed by said second spread 
code inverting means, and extracting said ad- 
ditional information superimposed on said vid- 
eo signal supplied by said information superim- 
posing means. 50 

21. An information extracting device for extracting ad- 
ditional information from a video signal on which 
said additional information, which has been spec- 
trally spread according to a spread code generated 55 
with a start timing based on a sync signal in said 
video signal, has been superimposed, comprising: 


sync sigjial separating means for separating a 
sync signal from said video signal, 
spread code generating means for generating 
a spread code with a start timing based on said 
sync signal separated by said sync signal sep- 
arating means, 

spread code inverting means for reversing the 
phase of said spread code from said spread 
code generating means with a timing based on 
said sync signal separated by said sync signal 
separating means, and 

reverse spectral spread means for performing 
reverse spectral spread according to said 
spread code processed by said spread code in- 
version means, and extracting said additional 
information superimposed on said video signal. 
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